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Vibration Damper With Fire Safety Device 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The invention pertains to a vibration damper including a cylinder filled with 
a working medium, the cylinder being fitted with a piston rod guide; a piston rod and a 
piston installed in the cylinder with freedom of axial movement, the piston dividing the 
cylinder into a working space on the piston rod side and a working space away from the 
piston rod; and means for limiting the outward movement of the piston rod in the event 
of a fire. 

2. Description of the Related Art 

[0002] A fire safety device for a vibration damper is known from U.S. Patent No. 
5,454,455. It consists of beads on the cylinder, against which the piston can be 
supported. This principle works as desired in conventional pistons with a piston ring 
inside a piston ring groove. In the event of a fire, the piston makes contact with a bead, 
at least one of which is provided. This contact forces the piston rod guide to assume a 
slanted position, which prevents both the piston rod and the piston rod guide from being 
ejected suddenly from the pre-pressurized cylinder. 

[0003] A piston for a vibration damper is known by way of example from U.S. 
Patent No. 5,615,756; the piston ring of this piston is relatively thick, because it is 
designed to rest against both the top and bottom of the piston. In a piston ring-piston 
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design of this type, the piston ring can lose its shape during a fire, and thus the piston 
will not be held by the beads; that is, the piston rod guide will not assume a slanted 
position. The overall result is that the fire safety measure does not go into effect as 
planned. 

[0004] A proposed remedy is to impress the beads in the special way described 
in U.S. Patent No. 6,153,285. These especially deep beads, however, require that the 
cylinder be made of a material which can be shaped in the desired way without 
cracking. In addition, the flow-through cross sections in the piston are always made 
larger, which has the effect of decreasing the load-bearing capacity of the piston. 
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SUMMARY OF THE INVENTION 

[0005] The object of the present invention is to provide a fire safety device which 
can be used even when the piston ring lies on the piston. 

[0006] This object is achieved by mounting a stop disk on the piston rod in 
addition to the piston, which stop disk rests against retaining means in the event of a 
fire. 

[0007] When a stop disk of this type is present, the problem described above 
does not even occur. Especially with respect to its outside diameter, the stop disk can 
be designed independently of the requirements on the piston, and the material out of 
which it is made can also be selected independently. 

[0008] So that the stop disk does not produce any damping forces in the ring- 
shaped gap formed between it and the cylinder tube during the movement of the piston 
rod, the stop disk is provided with openings to allow the passage of the working 
medium. 

[0009] In a variant of this design, the stop disk is one of the components of a 

piston valve. Alternatively, the stop disk carries a tension stop. In both cases, there is 
no need to accept any loss of piston rod stroke, and both solutions are virtually cost- 
neutral. 

[0010] Other objects and features of the present invention will become apparent 
from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
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reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] Figure 1 shows a stop disk as one of the components of a piston valve; 
[0012] Figure 2 shows a stop disk as part of a tension stop; and 
[0013] Figure 3 shows a stop disk as a separate component. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0014] Figure 1 shows a piston-cylinder assembly 1 in the form of a monotube 
vibration damper. Inside a cylinder 3, which is closed at one end by a base 5, a piston 
rod 7 is installed together with a piston 9 with freedom of axial movement. The cylinder 
is divided by the piston 9 and a piston seal 1 1 into a working space 13 on the piston-rod 
side of the piston and a working space 15 on the side of the piston facing away from the 
piston rod. These two spaces can be connected to each other by damping valves 17, 
19, which are indicated schematically in the figure. The piston seal can completely 
cover the lateral surface of the piston and can be supported axially against the top and 
bottom thereof. 

[0015] A piston rod guide 21, which is preferably made of aluminum or of an 
aluminum alloy, forms the boundary of the working space 13 of the cylinder 3 on the 
piston rod side. Between the cylinder and the piston rod guide there is a bead 23 to 
hold the components together axially during the normal operating state of the vibration 
damper. A ring-shaped seal 25 within a groove 27 ensures that the damping medium- 
filled cylinder 3 is sealed off effectively. 

[0016] For compensation of the volume of the inward and outward-traveling 
piston rod, a compensating space 29 is used, which is filled with a pre-pressurized gas. 
The compensating space is separated from the working space 15 by an axially movable 
separating piston 31. This gas pressure, multiplied by the cross-sectional area of the 
piston 9, exerts an outward-pushing force on the piston rod/piston assembly. As the 
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temperature increases, the pressure of the gas in the compensating space 29 also 
necessarily rises. 

[0017] In the event of a fire, temperatures are reached which allow the gas 
pressure and thus also the outward-pushing force to increase to such an extent that the 
piston rod comes to rest via a stop disk against retaining means in the form of radially 
inward-projecting beads 35 in the cylinder 3. The beads are not distributed uniformly 
around the inside circumference; instead, all of them are on one side. The diameter of 
the stop disk 33 is larger than that of the piston, and only one side of it comes to rest 
against the beads, so that a tilting moment is exerted on the piston rod. At these 
temperatures, the piston rod guide of aluminum or aluminum alloy reaches its thermal 
stability limit, as a result of which the lock-beading 23 comes loose. The piston rod 
guide 21 can move slowly out of the cylinder, but it is still held by the slanted piston rod, 
because a contact surface 37 between the piston rod 7 and the piston rod guide 21 also 
brings the piston rod into a slanted position. Thus all of the parts in the cylinder which 
could escape from the cylinder by whatever means are held by the piston rod/piston 
assembly. The pressurized damping medium can escape from the cylinder, so that the 
overall pressure level decreases. 

[0018] The stop disk 33, which, in this exemplary embodiment, also serves as a 
support disk for the valve disks 39 of the damping valves, is designed to be very strong, 
so that it will reliably survive the load. So that the stop disk cannot produce any 
damping forces, it is provided with a plurality of pass-through openings 41 . 
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[0019] The stop disk makes it possible to use relatively thick-walled piston rings 
or even "filigree" type sintered pistons, because these parts play no role whatever in the 
securing of the piston rod during a fire. Thus even if these components were to be 
destroyed, the fire safety device would continue to function as intended. 
[0020] Figure 2 is intended to show that the stop disk 33 can also be part of an 
elastic tension stop 43. The stop disk caries a spring element 45, and its diameter is 
large enough to ensure that, in the event of a fire, it will come in contact with the beads 
35. The spring element is formed by an elastomer, which becomes pasty at a 
temperature level above the maximum operating temperature. This means that the stop 
disk 33 will come to rest against the beads 35 even if the spring element 45 is already 
resting against the bottom surface of the piston rod guide 21. There is no need to 
tolerate a loss of stroke in either of these variants. 

[0021] It is also possible to use a separate stop disk 33, which is mounted on the 
piston rod independently of a tension stop or of the piston. Figure 3 shows a design of 
this type. This variant is useful especially when prefabricated, fully assembled pistons 9 
are used, which are attached as a single unit to the piston rod 7. Such fully assembled 
units can thus be used in vibration dampers either with or without fire safety devices. 

Thus, while there have shown and described and pointed out fundamental novel 
features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
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intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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